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PERFORMANCE

The A-11A configuration is capable of 2,000 nemi. radiuve mission
cruising at Mach 3.2 at altitudes from 85,000 feet to 95,000 feet. The
mission is summsrized on Figure 1 and a distaéée-weignt_piﬁfile'ismshgwn
on Figure 2. Airplsne performance is summsri;ei on Pigure 3:

The missiez; comprises & full p&wer take%ff, climb end cruise. Fuel
allovance for take-off and accéleratiqn‘m climb speaé, is one minute vé.t

full power.

The climb performance is jfshmm on Figure h, 'ﬁe ses level rate of
climb is 22,650 feet per mi;uﬁe and decreases vith altitude to about 2,500
feet per minute &t 7,000 feet. This pert of the climb is made at a con-
stant EAS of 40O Epots and an increasing true speed. Consequently a lerge
part of the excess thrust is required for acceleration. Above Th,000 feet
the climb ip mede at & constant Mach 3.2 and all of the excess thrust is
available for climb. At Th,000 feet the rate of climb incresses to 19,000
feet per minute and thereafter decreases rapidly to zero at 85,000 feet,
the start of cruise. The climb uses 9,200 pounds of fuel, covers 250 n.mi.,

and requires 12.82 minutes.

The climbing cruise is made at maximum power at Mach 3.2. The cruise
time is 2.08 hours including & 180 degree turn st the target point 2,000 n.mi.
from take-off afmn altitude of 91,000 feet, The end of cruise is at 95,000

feet over the base at Mach 3.2. An actusl mission would include an idle
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PERFORMANCE (cont.)

power descent starting 150 to 200 n.mi. from the base and would use less
fuel than continuing the cruise to the base at altitude. A reserve allow-
ance 1s included for a single engine 30-minute loiter at subsonic epeeds

at 35,000 feet altitude.

The take-off end the landing ground roll are 2,600 and 2,800 feet
respectively. Hpeeds requirsﬁ for takeeoff agd,lgndlng are based on an
engle of atteck of 11 degreeeg which Ls the clearaace angle with the main
gear struts compressed. This provides an adequate ground clearance margin

over the 15.5 degrees provided with the gear struts extended. Single engine

safety during tske-off is excellent since the totsl alrplane drag is less
than 20,000 pounds including dead engine and trim drag and the operating
engine provides about 27,000 pounds of thrust. Si@gle engine performance

during landing is, of course, bstter due to the reduced veight.
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Pigure 1
A-11A NKISSIOK SIMMARY
(Two G.E. J93-5 Engines)

Weight  Fuel Dist. Alt.
Lbs, Lbs. H.Miles It,
7.0, 79,400 1,600 0 8.L.
Climb 77,800 9,200 250 S.L.
Crulse Out [68,600 18,500 1,750 85,000
Target 50,100 =TT =TT 91,000
Cruise Back , 50,100 15,100 2,000 95,000
Reserve (30 min.) | | }{35,0@0 1,600 - 35,000
i;?g . 33,#0;0 - - | | -
Redius a,ooo n.mi. (180°tm at target) | |
" 46,000 Lbs, Total '
(30 000 1bs. HEF used in afterburner,
16 000 lbs. JP150 used in primery)
BKD CRUISE | |
95,000° TARGET
r*'—-" — , 91,000'
BEGIN CRUISE
85,000
7,000t ™\,
LOITER ,
"\Q mine P
.;J:QOG' </ L‘::)
-/
L{L_w#- . Radius -
2,000 H.Mi,
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Pigure 3

Joikdrecdd BIRCRAFT CORPORATION

CALIFORNIA DIVISION

Redius

Take-off

Weight (ibs.)

Bpeed (Kis)

Take-off Q.muna Roll (Feet)

Rate of Climb st 8.L. at 400 m.;(pa;;/m’.)

Cruise

Mach Fo.
Speed (Kts)

Mtitude (Feet)

Target

Altitude (Feet)

Weight (Lbs.)

Landing

FORM 87674 |

Weight (Lbs.)
Speed (Kts)

Distance (Feet)

2,000 nemi.

79;400 A
191

2,600

22,050

3.2
1,865
85,000 to 95,000

91,000

50,100°

35,000
127
2,800
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STRUCTURAL DESCRIPTION

This section covers the significant veight and structural changes

between the A-1ll configuration and the A-11A. Bection IV of the main

e N e e

report gives e detailed covérage of the weight and structure of the A-ll.
The A-11A has smallervving and tailg and J93 engines replace the J58

engines; these sre the ésseﬁtial differences in ;heAtgq configurations.

" A veight of k,990 1b. each i used for the J93 engine, this includes
HEP provisions end self contained oil and starter systems. The weight
sumaary is given on ihe.folloﬁing page and the center of grav;ﬁy enfelope

is shown on Figure 1.

The wing structure has been Invegtigated for the external loads given
in Figure 2. The internal loads are not substantially differeqt from
those 1n the A-11 wing, tﬁe same type of wing structure will be used., The
A-11 wing skin gauge i unchanged, this produces . slightly higher aileron
reversal speeds for the A-11A. Figure 4 gives design speeds and aileron

reversal speeds. All other loade and speeds are contained in Section IV

of the main report.
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WEIGHT SUMMARY
WING 8,160
FIN 1,320
FUSELAGE ' k4,550
LANDING GEAR | 1,900
SURPACE CONTROLS A 1,070
RACELLES | | o L%
PROPULSIOF GROUP 0 1,60
INSTRUMENTS | D ~ 110
HYDRAULICE! S 550
ELECTRICS . 300
ELECTRONICS 425
FURNISHINGS 150
" AIR CONDITIONIRG 750
TATL PARACHUTE . | 70
WEIGHT EMPTY 32,115
OXYGEHK iTy)
OIL 60
UNUSABLE FUEL 100
PILOT 285
PAYLOAD 500
ZERC FUSL, WEIGHT 33,400
FUSELAGE Fi.;!s 32,000
) WING FUEL 14,000

TAKE-OFF WEIGHT | 79,400

FORM B70TA-1
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A=11A

THERMODYNAMICS

A. POVER PLANT SYBTEM

I. Q@Geaneral Description

The Geperel Electric J-93 turbojet engine was used a.a the powerplant
for the A-11A airplane. This engine was considered as the alternate
’ poverplant since 11_‘: is the only other powerplsnt in the speed and alti-
tude range of the A geries airplanes which will be available sbould
‘the J-58 engine program fail to materialize. The thrust to veight
ratio of ‘thé 4-93 engine is inferior to J-58 engine at the H = 3.2,

90,000 feet design condition.

Two versions of the J-93 vere used in the anslysis, the -5 engine
which uses JP-150 fuel in the primary and HEF in the afterburner, and

the -3 engine vwhich is an all JP-150 engine.

The engine used in this section is an up-rated J-93 engine. The
o
turbine inlet temperature has been boosted 100 F in the flight speed
range from M = 0 to M = 2.0. At higher Mach numbers, the turbine

inlet temperature 1s cut back to the original value.

The -5 and =3 engine performance are based on data presented in
G.E. Bulietins R58AGT221 and R58AGTL52 respectively, modified for

the T.I.T. increase using G.E. curves 4012315-13 and 4012315-11 respect-

ively.
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A-11A

THERMODYNAMICS

POWER_FLANT SYSTEM

I. General Description (cont.)

An engine veight of 4770 lbs. vas used for the -3 engine and

booO 1bs. For the -5 engine.

 The following are the manufacturer's quoted availability dates

for the J-93 engine:

-3 engine (€11 JP-150) - FFRT MRT (150 hr.)
Sept. 1960 Sept. 1961
-5 engine (H%lgg Xjfmry ) March 1963 Kov. 1963

It should be noted that the -5 (HEF) engine availability is

approximetely two years later than the proposed airplane flight date.

I1. Engine Performsace

The installed J93~5 and J93-3 engine thrust and fuel flows at
maximum power are presented in Figures 1 and 3 respectively. The
performance is based on the inlet recoveries ehown in Figure 4 of the
Thermodynsmics Section of Report 8P-114. The data are for climb speed
of 400 knots E.A.8, up to 74,000 feet and at M = 3.2 above Th,000 feet.
Also shown are the uprated turbine inlet temperature data from S.L. to

5 ,

55,000 feet (M = £.0), and at normal turbine inlet temperature above

55,000 feet. Flgures 2 and 4 show the varistion of SFC with afterburner

power for the -5 and -3 engines respectively.
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TEERMODYNAMICS

POWER PLART SYSTEN (cont.)

III. Induction System Performance

The same type of induction system is proposed for the A-llA air-

plane as that used in the A-11 airplane (Report BP-11k).

L4

AERODYRAMIC HEAT TRANSFER

The entire analysis presented in Report SP-11k {for the A-1l

sirplane is applicable to the A-1]A sirplane.




